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Magma rise times beneath erupting volcanoes

Stephen Blake and Ian Parkinson 

· Fieldwork on Lanzarote (Canary Islands) and Western USA

· Use of state-of-the-art analytical instrumentation
· Produce new models of magma transport rates and processes of use to volcano monitoring and igneous petrology
· Training in numerical modelling

One goal of Earth Science is to predict hazardous events such as volcanic eruptions. Warning can come from geophysical signals that accompany or trigger subsurface magma rise. However, there are several dormant volcanoes worldwide for which there are no descriptions of the form and duration of anomalous geophysical activity prior to an eruption. This lack of knowledge is the case for volcanic fields located in or near populated areas such as the Massif Central (France), west Eifel (Germany), Auckland City (New Zealand), and western Victoria (Australia). Geological evidence indicates that the magmas travel directly from the mantle to the surface without spending time in crustal magma chambers.

The specific objectives of this project are:

· To determine the time taken for primitive basalts to travel from the mantle to the surface.

· To evaluate the cooling and emplacement rate of lava flows.

· To integrate this information into numerical models of dyke propagation and flow field emplacement.

Timing information will be obtained by analysing and interpreting narrow compositional gradients in crystals at the edges of mantle xenoliths caught up in erupting magmas, using micro-analytical techniques [1]. The extent of chemical diffusion that produces these gradients can be used to determine a timescale, given knowledge of the temperature and diffusion rate of elements in the minerals of interest [2]. Xenoliths from Kilbourne Hole, New Mexico, have transport speeds of 2-11 km h-1 rising from 50 km depth in less than a day. Current models of dyke propagation contain several questionable assumptions that limit their application to real systems and this project will provide fundamental measurements of magma flow speed and rise times that will feed in to these models.

The student will start by studying the 1730-6 eruptions on Lanzarote and conclude with a comparative study of xenoliths from Kilbourne Hole that have known rapid transit times. Xenoliths from quenched volcanic bombs will reveal the magma transport times from the mantle, whereas xenoliths sampled from lava flows will record the additional time spent in the hot lava. Rise times and flow speeds will be determined from two different sets of measurements. Determining Fe-Mg profiles in clinopyroxene and olivine by electron microprobe yields information over timescales of hours to years [1, 3]. Li concentration profiles (determine by ion microprobe) in clinopyroxene and plagioclase provides constrains on shorter duration events (minutes to months) [3]. Together these timescales will constrain the cooling and emplacement rates of the lavas, addressing current debates about the duration of flow field emplacement. The mass eruption rates of the different eruption phases are known from historical descriptions, so the transport times obtained from the diffusion work will constrain the size (plan area) of the feeding conduits allowing models of magma flow to be tested.

The Department has a thriving postgraduate community and the postgraduate training programme provides a full range of courses covering: research techniques, scientific methods, information technology, communication and interpersonal skills, which are tailored to the needs of each student. In addition, the successful candidate will be trained in field methods and geochemical techniques.

If you would like to apply or have any queries about this project please contact the supervisors either by email I.J.Parkinson@open.ac.uk or S.Blake@open.ac.uk or writing to the address above enclosing a CV and the names and addresses of three academic referees.
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